Solid -liquid equilibria for o-phenylenediamine + resorcinol, m-phenylenediamine + pyrocatechol, + resorcinol and p-phenylenediamine + pyrocatechol, + resorcinol have been studied by the thaw-melt method. The types and melting temperatures of the complexes formed in theses mix tures were ascertained from the phase diagrams.
Introduction
Solid -liquid equilibrium data of mixtures of phenylenediamines with naphthols, nitrophenols, phenol and hydroquinone have been reported ear lier 1-4. In this paper we report corresponding data for mixtures of phenylenediamines with 1,2-dihydroxybenzene (pyrocatechol) and 1,3-dihydroxybenzene (resorcinol). The study of solid -liquid equilibria is one of the best tools to investigate the formation of complexes in condensed phase and provides information about the type and melting temperature of the complex.
Experimental o-, m-, and p-Phenylenediamines were boiled with alcohol and activated charcoal, filtered while hot and repeatedly crystallized from alcohol. Pyrocate chol and resorcinol (B.D.H.) were fractionally crystallized from alcohol and distilled under vacuum. The purities of the samples were checked by deter mining the melting temperatures, which agreed to within 0.01 K with the corresponding values in the literature 5' 6.
Mixtures of various compositions were made in Rast tubes by weight. Each mixture was heated just above the melting temperature of the higher melting component in an oil bath, suddenly cooled in ice and ground. The procedure was repeated three to four times. The phase equilibria were studied by the thaw-melt method 8. The heating and cooling rates were controlled to about 0.1 Km in^1. The tempera tures were measured with a calibrated mercury-inglass thermometer. The results are correct and re producible to within 0.1 K. Checks by the method of thermal analysis9 gave the same results to within 0.1 K. Table 2 . Melting temperatures and formula of the complexes.
temperatures indicating the formation of complexes. The formulae of the complexes and the melting tem peratures are reported in Table 2 .
The heat of fusion of the addition compound A,,, B,.j formed between the species A and B can be estimated from the freezing curve between the two
System
Type of complex o-phenylenediamine + resorcinol m-phenylenediamine + pyrocatechol m-phenylenediamine + resorcinol p-phenylenediamine + pyrocatechol p-phenylenediamine + resorcinol
Melting temp./K that these mixtures are far from being idealy as sociated, and that the heats of fusion of the com plexes can not be determined by this method. The formation of complexes in the solid phases of these mixtures is presumably due to hydrogen bonding between the N 02-groups of the diamines and the OH-groups of the dihydroxybenzenes. The NHo-groups being farest away from each other in p-phenylenediamine, this molecule appears to be able to form a 1 -2 complex with pyrocate-
